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°!^{nqpuze x ^U~Zj_uvY\nt{	&
lvh¢,^nsnsp^±]_^<lv^<~ig^<pwlvYµigio^ x nsplvY\^ig^ôluve x ^)

PG]IWc09K£e¯lmYjbY\egsY4r\~m^Uumuzh~v^±ioek¬:h\e x £Zj"lm^<~
jsp x nsp4lvY^~vegsY:luve x ^£e¯lmYAjweg~U¨ZXZY\ekulm^Uuzlr\~mns¢\ig^<] {nsp,uzekulunwKjº{<igjquvuveg{Ujwi®uvY\nt{	&ºlmh\¢,^1£e¯lmYl£n_¥,h\e x ujwp x j x ]_e¯lu
jsp©^<|tjq{¶luvnsightlvegnsp®¨_XZY\^ºuzlmjwlv^_igj·£ujs~v^lvY\^ºumjw]_^lvYjsp¼eop©lvY\^
r~v^Uª:egnsh,ulm^Uuzl{<jsuv^s¨_XZY\^
egp\eolvekjwi{nqp x eolvegnsp¼{nqpuzekuzlmu
egp«jr\~v^Iuvuvh\~m^ x egum{nqpqlmeopfh\eolyA¢^l£6^<^Up Q F H4G_}Njegp!lvY\^
igek¬qhe x uve x ^ºjsp xbQ FH G

}Nj4eop!lmY\^
qjquuze x ^s¨ºuegp©lmY\^
r\~m^<ªfegnshu¦lv^Iul{<jquz^q­slmY\^±~vegsY:l6jsp x ig^ôl{Yjs]1¢^<~u¦{nqp:lmjwegpºp\^Ijw~mioy_r\h~v^¥h\e x u/3lmY\^±ªsnsigh\]_^ ~js{lvegnspºns¡lvY\^±qjqu¦egpºlmY\^
£Zj"lm^<~{Yjs]1¢^<~eku+(?F H4G
N
jsp x egp:ªq^<~uz^UioyºlvY\^£Zj"lm^<~ªqnsigh\]_^ ~mjq{¶lmeonqp4eku+ﬁ8 F H4G
N
eoplmY\^qjqu{Yjw]¢,^U~U¨Z:jwegp®­
£6^{nq]br,jw~m^lmY\^~m^Uuvh\iolmuZnwlvY^r\~m^Uuv^<p:lZµªs^^I¬qh,j"lvegnsp~m^ x h,{^ x ]_n x ^<i(£e¯lmYlmY\nquv^ns¢\lmjwegp\^ x £eolvYlmY\^('µªs^^I¬qh,j"lvegnsp
lm~mjspuzrns~vl¦]_n x ^<i*)nw  I>jsp x  	î¨N½egsh\~m^ x eguvr\ikj·ytuK ns~¦lvY\^l£6n]_n x ^<ikulmY\^]_eo|:lmh\~m^ x ^Upuzeolys­:lmY\^r\~m^Uumuvh\~v^jwp x lmY\^
ªq^<ignf{<e¯lyq¨XZY\^^|\js{luznqioh\lvegnspujw~m^~v^Ur\~v^Iuz^Up:lv^ x nqplvY\^Iuz^b{h\~mªs^Iu¢fyj x nwlvlv^ x ioegp\^q¨XZY\eku{<ns]_r\htlj"lvegnspWhuz^Iuj
]_^IuzY
£eolvY Isq{<^<igiguU­£eolvYWj0Å6½ «pfh\]¢,^U~^U¬:hjsi®lmnº\¨ %
jwp x lmY\^~m^Uuvh\i¯lujw~m^uvY\n"£pj"llveg]_^VV La®u¨ZXZY^~v^Iuzh\iolmu ns~lmY\^
l£6n_]bn x ^Uiguuz^U^<] lmnb¢^nwK{nq]_rjw~jw¢\ig^js{<{<h\~js{y
£eolvY~m^Uuvr,^I{¶lZlvnblmY\^^|\js{luznqiohtlmeonqp®¨
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i¯lmY\nsh\qY4 ns~lmY\egur\~mns¢\ig^<]­tlmY\^Uuv^¬:hjwp:lveolveg^Uu x n
p\nwlYj·ªs^jwpfyºrY:ytuveg{Ujwi®]_^Ijwp\egp\­e¯l{Ujwp¢^nwKeop:lm^<~m^Uuzllvn
ign:n &
jwllvY\^1r\Yjsuv^¬:hjwp:lme¯lmeo^Iu. - ­fg - £Y\ek{Y~v^Iuzr^U{lvegªs^<igyuzlmjsp x  ns~lvY\^rYjsuv^ x ^<p,uzeolveg^Uujwp x egp:lv^<~mpjsi®^<p\^U~vqeo^Iu -E{¦½egsh~v^
` /¶¨Æî nq~lmY\^]_eo|flvh\~m^ª"js~vekjw¢\ig^UulvY\^l£6n0]_n x ^<iku±Yj·ªs^lmY\^_uvjs]b^¢,^UYj·ªfeonqh\~I­eolegu±{ig^Ujs~lmYj"ligjs~vq^ x eo¹^U~v^Up{^Iu{<jwp
¢^1p\nslvek{^ x nsplmY\^1r\Y,jsuv^1¬:hjwp:lveolveg^Uu¢^l£6^<^<plmY\^l£6nº]_n x ^<ikuU¨½eopjsioigy4io^<lhu]_^<p:lvegnsplmYj"lnsplmY\egulv^Iul±r\~mns¢\ig^<]­
lmY\^~m^Uuvh\i¯lunsplvY^r\Yjquz^ª"jw~mekjw¢\ig^UuZjw~m^egp4qnfn x jss~m^<^<]_^UpqlZ£eolvYlvYnquv^r\h\¢\igeguvY\^ x  nq~lvY^1uz^Uªs^Up^I¬qh,j"lvegnsp]_n x ^<i(eop
  Nns~±eop  î¨ÆÇp©rjw~vlvek{h\ikjw~I­,lvY\^buzYjs~vrWs~j x eg^<p:legpAlmY\^bjseo~ x ^<p,uzeolyjwp x eop:lv^U~vp,jwi(^Up\^<~msyignt{<j"lm^ x hrulm~v^Ijw] nwlmY\^
{<nsp:lmjq{¶l x ekuv{<nsp:lvegpfh\e¯lyjw~m^±jsiguvnr~v^Iuz^Upqlegp0lmY\^~m^Uuvh\i¯luZns¢tljwegp\^ x £eolvY4lvY\^uv^<ªq^<p4^U¬:hj"lmeonqp]_n x ^UiD¨ -GÅnq]_rjw~m^½egsh~v^
`ﬂ-Eio^<ôl	/6£eolvY4 ns~egpuzlmjwp,{^½eoqh\~m^1ns    /
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kh\~buz^I{nqp x uz^U~veg^Uu1nwpfh\]_^<~meg{Ujwi^|tr,^U~veg]_^<p:lmu x ^Ujsigu1£e¯lmY«l£6nw¤îr\Yjsuv^_¥n"£ jwp x {nsp,uze x ^<~1r\~vnq¢\ig^<]
u£Y\^U~v^ºlvY\^0l£n
r\Y,jsuv^UuZjw~m^±uveg]1h\iolmjsp\^<nqhuzigy
r\~m^Uuv^<p:lj"l6lvY\^umjw]_^±iont{Uj"lvegnsp(¨NXZY^µ,~muzl^|tr,^U~veg]_^<p:l{nsp,uze x ^<~ulvY\^umjw]_^r\~mns¢\ig^<] lmYjwp
egp!uv^U{lvegnsp $\¨q¨ º^|\{^Urtl±lvYjwllmY\^_ªsnsigh\]_^ ~js{lvegnspAeku{nqpuljwp:ljwp x ^I¬:hjwilvn +(? F GAIW^
^<ªq^<~myf£Y\^<~m^egpAlvY^ x ns]
jwegp®¨
kplmY\^bio^<ôluve x ^w)

GAIW^09lvY\^br\~m^Uumuzh~v^ekulH G}Njº£Y\egio^e¯leku^I¬qh,jwilvn H4G

}j0nsplmY\^b~vegsY:luve x ^s¨XZY\^ªq^<ignt{eolyeku
´U^<~mn4jwl±lmeo]_^º¨bqjwegpAlmY\^ x ekuv{<~v^<lveg´Uj"lmeonqpWeku x nsp^bnqp!j Iss{^Uioiku±s~me x jwp x lvY^ºÅ6½  pfh\]1¢^<~eku±µ\|t^ x jwp x ^I¬qh,jwi
lmnW\¨ %\¨XZY\^º~m^Uuvh\iolmujw~m^ºuzY\n"£p«jwllveg]_^bVLGGLa®u¶¨°!^0{<ns]_rjw~m^
egp ½egsh~v^ $lvY\^Iuz^º~m^Uuvh\iolmu£eolvY lvY\n:uz^ºnq¢tlmjseop^ x ¢fy
lmY\^uz^Uªs^<p§^U¬:hjwlvegnsp ]_n x ^<ins  G¨ XZY\^4p:h]b^U~vek{<jsi]_^<lvY\n x huz^ x lmn!uvnsigªs^0lvY\^uv^<ªs^Up ^I¬qh,j"lvegnsp ]bn x ^UiegulmY\^nsp\^
x ^Iuv{<~veg¢^ x egp î­^|\{^UrtllvY,j"llmY\^º~m^<ikj"|\j"lmeonqp©r\~mnt{^ x h\~m^UuYj·ªq^b¢^<^Up eg]br~vn"ªq^ x jsu x ^Iuv{<~veg¢^ x eop  ﬃ G¨XZY\^º~m^Uuvh\iolmu
js~v^±eopr,^U~z ^I{¶ljwq~v^U^<]_^<p:lZjwp x lvY\ekuZ{nsp\µ~v]
ulvY,j"l6lvY\^r\~m^Uuv^<p:l6µªs^^U¬:hj"lmeonqp0]_n x ^<i¡ekuZj{<ns~m~v^I{¶ljquzyf]_rtlmnwlvek{ioeg]_e¯lnw
lmY\^1uv^<ªs^Up^U¬:hj"lmeonqp]bn x ^Ui®egplvY\^igeg]beolns´U^<~mnb~m^<ikj"|\jwlvegnsplveg]b^q¨ÆÇpr,jw~vlvek{h\ikjw~I­t£^nq¢uv^<~mªs^±lvYjwl^<ªq^<pe¯NlmY\^egp\e¯lmegjsi
{<ns]_r,n:uzeolvegnspnslmY\^]_e¯|flmh\~v^1egu{<nspuzlmjsp:lU­\eol^<ªqnsigªs^IuZeopAuvrjs{<^jwp x lmeo]_^1jsp x lvYjwllvY\eku^Uªsnsightlmeonqp4ekuZlmY\^1umjw]_^eoplmY\^
~m^Uuvh\iolmuZns¢\lmjwegp\^ x £eolvY4lmY\^l£nb]_n x ^<iku<¨
0
120
240
360
480
600
720
840
960
1080
1200
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
M
ix
tu
re
 D
en
si
ty
 (k
g/m
3)
x(m)
5 Eq. Reduc
0
120
240
360
480
600
720
840
960
1080
1200
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
M
ix
tu
re
 D
en
si
ty
 (k
g/m
3)
x(m)
7 Eq. Model
0
1e+8
2e+8
3e+8
4e+8
5e+8
6e+8
7e+8
8e+8
9e+8
1e+9
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Pr
es
su
re
 (P
a)
x(m)
5 Eq. Reduc
0
1e+8
2e+8
3e+8
4e+8
5e+8
6e+8
7e+8
8e+8
9e+8
1e+9
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Pr
es
su
re
 (P
a)
x(m)
7 Eq. Model
-100
0
100
200
300
400
500
600
700
800
900
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
H
or
iz
on
ta
l V
el
oc
ity
 (m
/s)
x(m)
5 Eq. Reduc
-100
0
100
200
300
400
500
600
700
800
900
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
H
or
iz
on
ta
l V
el
oc
ity
 (m
/s)
x(m)
7 Eq. Model
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
G
as
 V
ol
um
e 
fra
ct
io
n
x(m)
5 Eq. Reduc
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
G
as
 V
ol
um
e 
fra
ct
io
n
x(m)
7 Eq. Model
½egsh\~m^/$ 3
1
¿"
t
Ã
	

¿
Ä
¿
Ä 
Ã
Ä
¿
& "&
¿#



	
Ä 
¿
(t
Ã
	

Ã
Ä
¿
& Ç ;


	

¿ 
·U1
Â1ÃÁ
( \
¿
ﬀ
ÃfÂ
(
Ã
&
¿



:
Ã
 ( ®
¿
ÄS
Ã
& ®
Ã
	

Â
ô


¿
& &E
À
A
Ã
& 


898
Ü:7;!<=<ó
ﬃ%  

        

ﬀ.
 =,
1






 ¿  Ã
	
ÄS ÂÃ\Á (*\ ¿ ﬀ ÃfÂ (  Ã & ¿ 
XZY\^uvjs]b^1r\~vnq¢\ig^<] lmYjwpr~v^Uª:egnsh,uzigy0ekup\n"£ {nqpuve x ^U~v^ x ^|\{^UrtllvY,j"l£6^jwigign"£ jº{Y,jwp\q^eoplmY\^1{nq]_r,n:uzeolvegnspnslmY\^
]_eo|:lmh\~m^s¨ °©^jwikuvn©{Yjsp\s^lvY\^egp\eolvekjwi x ^Upuzeoly nslvY\^:jsu1 ns~y. ? F H%&f¨ ]
N

¨ XZY\^eope¯lmegjsi{nsp x e¯lmeonqpu_jw~m^0lmYfhu
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H &f¨ ]
N

­A. 8 F H GGJG&:,¨ ]
N
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N
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uvY\n"£u6lvY^eguvn"ª"jwigh\^Uu6nslmY\^ªsnqioh]b^± ~js{lvegnspj"l x eo¹>^<~m^<p:llveg]_^UuU¨¦iolvY\nqh\sYjspjq{<{<h\~mjwlv^uveo]h\igjwlvegnsp4nwlvY\ekur~vnq¢\io^U]
£6nsh\i x ~m^U¬:h\eg~m^j1µp\^<~Z]_^UuvY - ns~jspj x jwrtlmeoªq^r\~mnt{^ x h\~v^lvnb nsigign"£SlvY\^egpqlm^<~vEjs{<^ﬃ/lvY\^±~v^Iuzhi¯lu6js~v^±ªs^U~vy_r\~mns]_ekuzegp\,¨ÆÇp
rjs~zlmeg{<h\ikjw~I­lmY\^pfh\]_^U~vek{<jsi x eo¹>huzegnsp x n0pnwlr\~v^Uªs^UpqllvY\^ x ^<ªq^<ignsr\r^<]_^Upql±nw¦egp:lv^U~zEjq{^1egpuzlmjs¢\eoigeolveg^Uu±jwp x lvY\^bªsnqioh\]_^
 ~js{lvegnsp4~v^U]_jseop,uZ¢,nqh\p x ^ x ¨
γ = 1.4
u = 0
p = 10 5
g=90
ρ = 1
ρ = 4
γ = 1.67
u = 0
p = 10
X=0.5
Y=1.7
r=0.2
LX=1
LY=25
½egsh\~m^ U 3
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TIME = 0s
ALPHA,  MIN = 1e-08,  MAX = 1-1e-08
TIME = 0.1s
ALPHA,  MIN = 9.56116e-09,  MAX = 0.999984
TIME = 0.15s
ALPHA,  MIN = 9.39081e-09,  MAX = 0.998144
TIME = 0.2s
ALPHA,  MIN = 8.76456e-09,  MAX = 0.976372
TIME = 0.3s
ALPHA,  MIN = 9.38467e-09,  MAX = 0.84449
TIME = 0.4s
ALPHA,  MIN = 8.95337e-09,  MAX = 0.655994
½egsh\~m^ ﬃ 3
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XZY\^uv^U{<nsp
x
lm^Uuzlz¤Ç{<jsuv^egujspe
x
^Ijwigeo´U^
x
~m^<r\~m^Uuv^<p:lmjwlvegnspnwlvY\^uvh
x\x
^UpY\^Ujwlvegp\
nwNj
uzr\Y^<~m^±nsigegsY:l]
j"lv^U~vekjwi¡^Up{ignquv^
x
egp4j_uvY\^<igi>nw
x
^<puv^nsp\^q¨KXZY\egu6lm^Uuzl{<jsuv^±Yjsu6¢^<^<p4egp\e¯lmegjsioigy0{<nspuve
x
^<~m^
x
egp ·G¨\kp4½eoqh\~v^ I\­f£^r\~m^Uuv^<p:l6lvY\^egp\e¯lmegjsi
{<nsp
x
eolvegnsp,uns(lmY\^r\~vnq¢\ig^<]¨KXZY\^]b^IuzY4{nqpqljwegpu6`qq|0`:spn
x
^UuZjwp
x
lvY^Å6½ ©pfh\]1¢^<~eku6^U¬:hjwilmn_¨ ¨KXZY\^]_^IuzY
eku~v^Ush\ikjw~I¨7ﬁh^lmn4lvY\^
x
ekuv{<~v^<lveg´UjwlvegnspAns¦lvY^b{<eo~{h\ikjw~±egpqlm^<~vEjs{<^UuU­¡eop¼j
x\x
e¯lmeonqpAlvnlvY^
x
^<ªs^Uionqr\]_^<p:lnwuvY\nt{	&£6j·ªq^Uu
egp0lmY\^
x
eo~m^U{lvegnspp\ns~m]
jwi,lvnlvY\^±eop:lm^<~vEjs{^Iu<­fYfy
x
~mn
x
y:p,jw]_eg{Ujwi,eopuzlmjs¢\egioeolveg^Uu6nwNek{Yqlm]1yq^<~v¤Ç^IuzY&sn"ªlyfr^±£egigi
x
^<ªs^Uionqr®¨
½egsh\~m^ UuvY\n"£ulvY^
eguvn"ª"jwigh\^Uuns6lmY\^
ªsnqioh]b^_ ~js{lvegnsp«j"llmeo]_^
 
\­ s¨ $w4]
u<­Kt¨ %s4]
uU¨0°!^0{ig^Ujs~vigyAns¢,uz^U~vªq^lmY\^
x
^Uªs^Uionqr,^U]b^Up:l6ns(lvY^Uuv^±egpuzlmjs¢\eoigeolveg^UuU­tr\~vn
x
h,{egp\bjsp0egp:lv^<p,uz^±]_e¯|tegp\_nw®lmY\^Y\^Uj·ªfy
jwp
x
igeoqY:l¥he
x
p\^Ujs~6lvY\^egpqlm^<~vEjs{<^s¨
°!^4jsiguvnWpnwlv^0lvYjwl_jsi¯lmY\nshsY«lmY\^r~v^Iuz^Upqlb~v^Iuzhi¯lujs~v^ºpnwlblvnwljwigioy¼e
x
^<p:lmeg{Ujwi6£e¯lmY lmY\nquv^0nq¢tlmjseop\^
x
egp  Iî­¦jAqnfn
x
jss~m^<^<]_^UpqlZ£eolvY4lvY\^Iuz^~m^Uuvh\iolmuZeku~m^Ujs{Y^
x
¨
Y=0.6
Y=0.55
L
LY=0.8
X=0.2 X=0.25
ρ = 1
γ = 1.4
u = 0
p = 105
ρ = 1
γ = 1.4
u = 0
p = 10 5
X=0.8
ρ = 10
γ = 3
u = 0
p = 106
½eoqh\~m^ ·-3
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TIME = 0s
ALPHA,  MIN = 1e-08,  MAX = 1-1e-08
TIME = 1.58ms
ALPHA,  MIN = 1.72994e-08,  MAX = 1-1e-08
TIME = 2.63ms
ALPHA,  MIN = 1.86011e-08,  MAX = 1-1e-08
TIME = 2.63ms
½egsh\~m^ U 3
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 16ﬃU	0'1
°!^Y,j·ªs^ x ^<~meoªq^ x j1µªs^^U¬:hj"lmeonqpº~m^ x h{<^ x ]_n x ^Ui, ~mns] jsp0jsuvyf]br\lvnwlmeg{jwpjsioytuveguegp
lvY\^±igeo]_eolZns®´<^U~vn~v^Uigjw|tjwlvegnsp_lmeo]_^
ns¡j1uz^Uªs^<p_^I¬qh,j"lvegnspbl£6nªs^Uiont{eolys­sl£nr~v^Iuvuvh\~m^6]_n x ^UiD¨KiolvYnsh\qY®­wlmY\egu]_n x ^<i{<jwpp\nwl¢^{<jqulegp0{<nspuv^<~mª"j"lvegªs^ ns~m]­
lmY\^º]
j"lmY\^<]
j"lmeg{Ujwi¦uzlv~mh{lvh\~m^
nw6lvY\^0]bn x ^UiYj·ªq^
¢,^U^<p«jwpjsioyf´U^ x jwp x uvY\n"£p!lvn¢^ºªs^U~vy©{ignquv^lmnlvY^ºulm~vh{lvh\~m^
nw
lmY\^
Kh\ig^<~^U¬:hjwlvegnspu±ns¦¥h\e x!x yfpjw]_ek{<uU¨XZY\eku±]bn x ^UiKr\~m^Uuv^<p:lmujwp!egpqlm^<~m^Uuzlvegp\jwiolv^<~mpjwlvegªs^lmn4lvY\^_huv^ns¦lmY\^
uz^Uªs^<p
^I¬qh,j"lvegnsp]_n x ^<i 3(eolNeguK{Y\^Ijwr^<~I­"uzeg]_r\io^U~lvneo]_r\ig^<]_^Upqljsp x eku^Ujsuvegioy^<|:lm^<puveg¢\io^lvnjwp_jw~m¢\eolv~jw~mypfh\]¢,^U~Nnw]
j"lm^<~megjsiguU¨
½ns~egpuzlmjwp,{^s­eop!lmY\~v^U^ x eo]_^Upuzegnsp,u<­( ns~1j4pfh\]1¢^<~Wns x eo¹>^<~m^<p:l]
j"lv^U~vekjwiG­®lmY\^_l£6n4ªq^<ignt{eolys­¡l£6nr\~m^Uumuzh\~m^b]bn x ^Ui
huv^Uu%` U Hª"jw~megjs¢\ig^UuZ£Y\egio^±lmY\^~v^ x h{<^ x ]_n x ^<i¡£egioi®h,uz^nspioy VJ
D
Z_ª"jw~mekjw¢\ig^UuU¨
½~vnq] j1pfh\]_^<~meg{Ujwir,nqeop:lns(ªfeo^U£­f£^Yj·ªs^r~vnqr,n:uz^ x l£n x e¯¹>^<~m^<p:ljwr\r~vn·|teg]_jwlvegnsp
um{Y\^<]_^Uunw¡lmY\eku6uvytulm^<]¨KXZY\^
µ~uzl±nqp\^ - .½Nnf^¤îp{ª7/~v^Uioeg^Uunsp©jwp©jsr\r\~mn·|teo]
j"lm^igeop\^Ijw~meo´U^ x eg^<]
jsp\p©uvnsigªs^U~U¨±XZY\^buv^U{<nsp x nsp\^q­,lmYj"lekuh,uz^< h\i ns~
lmY\^uveo]h\ikj"lvegnspnsNegp:lv^U~zEjq{^r\~mns¢io^U]_ueopAign"£Łjs{Ypfh\]¢,^U~¥n"£uU­huv^UulvY\^]
jwlvY\^U]_jwlvek{<jsiuzlv~mh{¶lmh\~v^nsKlvY\^1]bn x ^Ui
jsp x ~v^Uioeg^UuZnqp0lmY\^ioegp\^Ijw~meo´Ij"lvegnspnwN{Yjw~js{lv^<~mekulmeg{~v^UigjwlvegnspuU¨
XZY\^6pfh\]_^<~meg{Ujwi:~v^Iuzhi¯luuvY\n"£¼lvY,j"lNlvY\^6~m^ x h{<^ x µªs^^U¬:hj"lmeonqp]_n x ^<itekujs¢\ig^ns,js{U{h\~j"lm^{nq]_r\htlmjwlvegnspunw,eop:lv^U~zEjq{^
r\~mns¢io^U]_uN¢^l£6^<^Up
{ns]_r\~m^Uumuveo¢\ig^Z]
j"lv^U~vekjwi\jquN£^Uioi,jsuNnw¡uvns]_^Zl£ns¤GrYjsuv^¦¥,n"£ r\~mns¢\ig^<]
uN£Y\^U~v^r~v^Iuvuvh\~m^6jsp x ªs^<ignt{eoly
^I¬qheoigeo¢~vegh\] ¢^l£6^<^Up0lmY\^r\Yjquz^IuZegu~v^Ijs{Y\^ x ¨
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